The functions of five distinct mammalian phospholipase A2S in regulating arachidonic acid release. Type IIa and type V secretory phospholipase A2S are functionally redundant and act in concert with cytosolic phospholipase A2.
We examined the relative contributions of five distinct mammalian phospholipase A2 (PLA2) enzymes (cytosolic PLA2 (cPLA2; type IV), secretory PLA2s (sPLA2s; types IIA, V, and IIC), and Ca2+-independent PLA2 (iPLA2; type VI)) to arachidonic acid (AA) metabolism by overexpressing them in human embryonic kidney 293 fibroblasts and Chinese hamster ovary cells. Analyses using these transfectants revealed that cPLA2 was a prerequisite for both the calcium ionophore-stimulated immediate and the interleukin (IL)-1- and serum-induced delayed phases of AA release. Type IIA sPLA2 (sPLA2-IIA) mediated delayed AA release and, when expressed in larger amounts, also participated in immediate AA release. sPLA2-V, but not sPLA2-IIC, behaved in a manner similar to sPLA2-IIA. Both sPLA2s-IIA and -V, but not sPLA2-IIC, were heparin-binding PLA2s that exhibited significant affinity for cell-surface proteoglycans, and site-directed mutations in residues responsible for their membrane association or catalytic activity markedly reduced their ability to release AA from activated cells. Pharmacological studies using selective inhibitors as well as co-expression experiments supported the proposal that cPLA2 is crucial for these sPLA2s to act properly. The AA-releasing effects of these sPLA2s were independent of the expression of the M-type sPLA2 receptor. Both cPLA2, sPLA2s-IIA, and -V were able to supply AA to downstream cyclooxygenase-2 for IL-1-induced prostaglandin E2 biosynthesis. iPLA2 increased the spontaneous release of fatty acids, and this was further augmented by serum but not by IL-1. Finally, iPLA2-derived AA was not metabolized to prostaglandin E2. These observations provide evidence for the functional cross-talk or segregation of distinct PLA2s in mammalian cells in regulating AA metabolism and phospholipid turnover.